On the basis of a detailed taxonomic study of a number of strains of Sporosarcina ureae, Kocur and Martinec (1963) suggested that the genus Sporosarcina, previously included in the genus Sarcina as the species S. ureae (Bergey's M1anual, 7th ed.), should be transferred to the family Bacillaceae. Support for the suggested transfer is found in the reports of other investigators, who have observed that spores of S. ureae contain dipicolinic acid (Thompson and Leadbetter, 1962) and that the deoxyribonucleic acid (DNA) of S. ureae cells has a composition similar to that of aerobic bacilli (MacDonald and MacDonald, 1962) . It has not yet been possible to substantiate the legitimacy of the suggested transfer of the species S. ureae with evidence of morphological agreement for the simple reason that the morphology of S. ureae cells has received little attention. The shape of S. ureae cells was studied in some detail by Pijper, Crocker, and Savage (1955) and Hale and Bisset (1958) . Their findings, obtained by means of light microscopy, were not sufficient for a thorough elucidation of the structure of the cell wall and, especially, of the spore of S. ureae.
Our task in the present investigation has, therefore, been to give a description of the submicroscopic structure of the cells and spores of S. ureae as it appears in ultrathin sections, and to present, if possible, some morphological evidence of the relationship of S. ureae to the Bacillaceae.
MATERIALS AND METHODS S. ureae strain CCM 860, proposed by Kocur and Martinec (1963) as the type culture, was maintained on nutrient agar at 4 C. Spore formation was investigated in a sporulation medium recommended by MacDonald and MacDonald (1962) , which has the following composition (g per liter): yeast extract, 2; peptone, 3; glucose, 4; malt extract, 3; K2HPO4, 1; (NH4)2SO4 , 4; CaCl2, 0.1; MgSO4, 0.8; MnSO4 , 0.1; FeSO4-7H20, 0.001; ZnSO4 , 0.01; CuSO4 5H20, 0.01; and agar, 30; the pH was 8.0.
After 5 days of cultivation in the above medium, the cells were flushed with saline, washed three times, and centrifuged for 5 min. The cells were fixed for 2 to 3 hr with Zetterqvist's (1956) 1% solution of OS04 at 2 to 4 C and pH 7.6. After fixation, the cells were washed with saline, embedded in 1.3% agar, dehydrated through a graded ethyl alcohol series, and theii stained with uranyl acetate. After dehydration, the material was embedded in a mixtture of methyl methaerylate anid butyl methaerylate (1:3), and was polymerized by tultraviolet irradiation. (Fig. 2) or tetrads ( Fig. 1,  3 , 4, 5, and 6) is flattened where they contact one another; and cells occurring in larger groupings (six to eight cells) assume various polygonal shapes.
The size of cells averages 1 by 0.6,g, essentially in agreement with the data obtained by light microscopy (Gibson, 1935; Hale and Bisset, 1958; Kocur and Martinec, 1963) , although in our case a certain shrinking of the cell, caused by dehydration and embedding in the methacrylate mixture, must be taken into consideration.
The cell wall is composed of two layers of low electron density separated by a layer of high electron density. In some of the sections, this middle layer is of the nature of a double membrane. The total thickness of the wall is 340 A on a free-cell surface; on contiguous surfaces, it is about onethird thinner. This arrangement of the cell wall of S. ureae corresponds to a certain extent to that given by Knoll and Niklowitz (1958) , Chapman (1959) , and others, who observed a similar cellwall composition even in other bacteria. Chapman (1959) (Kellenberger and Ryter, 1964 (Fig. 4) ; the other, by strongly osmiophilic structures, usually of an ovoid shape, consisting of a homogeneous center of high electron density, and an equally homogeneous and onlv slightly lighter periphery. On the surface, these inclusions have a membrane which seems to be a continuation of the cytoplasmic membrane. The latter type of inclusion (Fig. 5, left cell) , which occurs much less frequentlv than the former, seems to be situated in the interstice of the cytoplasmic membrane. The nature of these structures cannot, of course, be judged solely on the basis of electron micrographs.
Only in quite exceptional cases could formations originating as a result of the invagination of the cytoplasmic membrane be found in S. ureae cells; these formations were identical with structures for which the neutral designation of "mesosome" was proposed by Fitz-James (1960) . Figure  10 shows a formation displaying in its size (1,000 by 1,500 A) and arrangement at least a remote resemblance to mesosomes found in Bacillus miegaterium (Fitz-James, 1964 ). In some cases, especially immediately after finished division (Fig. 6 ), these intrusions of the nuclear material reach nearly as far as the cytoplasmic membrane. This pronounced indentation of the nuclear area naturally causes its polymorphism in ultrathin sections. In mid-sections throughout the cell, the nuclear apparatus generally forms a coherent area (Fig. 1, 2, 6 ), roughly corresponding in form to the shape of the cell. Isolated islands of granular eytol)lasm within the nuclear area represent nuclear invaginations into the cyto)lasm, and, similarly, nuclear material arranged in islands scattered over the cytoplasm relpresents intrusions of the cytoplasm into the nuclear area; both these l)henomena are conditioned by the course of the lplane of the section outside the central l)arts of the cell. It is necessary to interpret similarly the descriptions of the arrangement of the nuclear aplparatus given by Knoll and Niklowitz (1958) for Sarcina ventriculi and by Chapman (1960) This difference in size between data revealed by electron micrographs and data obtained by light microscopy may be accounted for by the shrinking of the material studied after it is embedded; the shrinking in methacrylate mixtures is rather great. As electron micrographs ( Fig. 7 and 8) show, the structure of S. ureae spores corresponds to that of spores of the aerobic bacilli, B. polymyxa (Holbert, 1960) or B. cereus (Gerhardt and Ribi, 1964) . Electron micrographs enable us to distinguish the spore coat, spore cortex, and inner wall, as well as a homogeneous cytoplasm. The spore coat consists altogether of five layers (three of a high and two of a lower electron density), totaling 240 A. The spore coat of S. ureae has, therefore, essentially the same structure as that noted by Gerhardt and Ribi (1964) for B. cereus. Even the cortex, which is within the range of 600 to 900 A thick and which is slightly less osmiophilic than the cytoplasm, conforms to the cortex of the spores of bacilli (Holbert, 1960; Gerhardt and Ribi, 1964) .
The cytoplasm of mature spores ( Fig. 7 and 8) is homogeneous and shows occasional clear foci.
On the contrary, the cytoplasm of not fully mature spores contains a variable number of osmiophilic particles which correspond to ribosomes in structure and size (Fig. 9) . A similar finding was noted in B. cereus spores by Gerhardt and Ribi (1964) .
There is apparently no funi(lamnental structural difference between the spores of bacilli and those of S. ureae. In view of the fact that the spores of S. ureae exhibit a nuimber of other l)rol)erties or characters similar to those of Bacillus spores, we can conclude that the spores of S. uireae are equivalent to Bacillus spores, as (i) they are thermostable (Gibson, 1935;  Kocur and NIartinec, 1963) , (ii) they contain dipicolinic aci(l ( Thompson and Leadbetter, 1962) , and (iii) they have a similar structure. These facts, complemented by the finding that S. ureae has a DNA comnposition similar to that of the genus Bacillus (MIacDonald and MacDonald, 1962) , fully eonfirnm the legitimacy of transferring S. ureae to the family Bacillaceae, as lprolpose(l by Kocur and -Martinec
